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to  6  d a y s . C o n ta c t an im als  d e ­
v eloped  th e  d is e a s e  w ithin  4 d a y s , 
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tig a to rs  (A m . Jour. Vet R es. 3 7 .  
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fo u n d  to  p ersist in fe ces fo r 6  to  9  
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c o v e re d  from  in tes tin a l tissu e  fo r 10 
d ay s. T h e  in fec tio n  w a s  not fa ta l in 
p u p s , a n d  a tro p h y  o f  th e  villi o f  the 
in tes tin e  hea led  w ith in  7 to  10 d a y s . 
T h ere  w as rap id  clin ica l re co v ery .
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s tan d in g  of th is  d eb ilita tin g  co n d i­
tion h a s  b ee n  a long sought o b je c ­
t iv e  o f  o w n e r s ,  b r e e d e r s ,  a n d  
v e te rin a ria n s  alike.
Why has pro g ress been e r ra tic  and
slow ? F o r  a  n u m b e r  o f  y e a rs  dog  
b re e d e rs  h av e  a t te m p te d  to  e lim i­
n a te  h ip  d y sp la sia  fro m  th e  p o p u ­
la tio n  th ro u g h  s e le c tiv e  b re e d in g  
p ro g ra m s  T h e  e s s e n tia l  d o c tr in e  
u p o n  w h ic h  t h i s  e n d e a v o r  h a s  
b e e n  b a s e d  w a s  to  b r e e d  o n ly  
th o s e  d o g s w hich  h av e  n o rm al hip 
jo in ts  W h ile  p r o g r e s s  h a s  b e e n  
m ade in re d u c in g  th e  in c id e n c e  o f  
hip  d y s p la s ia , sy s te m a tic  im p ro v e ­
m ent has b e e n  s lo w e r th a n  a n tic i­
p ate d . I h e  re a s o n s  fo r th is  h av e  
no t b ee n  d e te rm in e d  an d  will re-
o f th e  dis
logs is at 
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p h a s i/e d  e x te n siv e ly  It is a d e v e l­
o p m e n ta l d e f o rm ity  s in c e  a b n o r ­
m alitie s  m h ip  jo in ts  h a v e  not b ee n  
d e te c te d  at b ir th , bu t a p p e a r  la te r  
in th e  life o f  d o g s at risk . A n u m ­
b e r  o f  e v e n ts  th a t p re c ip ita te  hip 
d y s p la s ia  in d o g s  o r c o n tr ib u te  to  
its s e v e rity  h a v e  b e e n  p ro p o s e d , 
b u t u s  e tio lo g y  a n d  p a th o g e n e s is  
h av e  not yet b e e n  d e lin e d . S ev era l 
o b s e r v a tio n s  a s s o c ia te d  w ith  th e  
d is e a s e  h a v e  b e e n  difficult t o  e x ­
plain: fo r e x a m p le , th e  d is e a s e  is 
fo u n d  m ainly  in th e  larg e b re e d s  o f

A Message from the Director
The year 1980 was a strong and productive one for the Jam es A. Baker Institute for 
Animal Health. The optim istic expectations expressed in last year's report were 
realized in significant advances in our research, im provem ents in our facilities, and 
grow th of our public relations and continuing education programs.
The Institute has experienced many im portant events in its thirty-year history, but 
none more significant than the sudden em ergence of canine parvovirus (CPV) in the 
dog population two years ago. CPV is an entirely new pathogen of dogs. The 
developm ent by Drs. Leland Carm ichael, Roy Pollock, and Max Appel of practical 
strategies for diagnosing and controlling CPV infection represents a landm ark 
advance in veterinary medicine.
W hile these accom plishm ents have been widely acclaim ed, they have placed a 
heavy burden on our staff. This year alone we received more than fourteen thousand 
telephone calls and letters requesting inform ation and assistance. All were an ­
swered prom ptly and efficiently while our research staff w ent about the business of 
developing reliable m ethods for diagnosing CPV infection and producing safe, 
effective vaccines for disease prevention. Reports on CPV, as well as canine brucel­
losis and the nutritional requirem ents of dogs, were prepared and distributed 
throughout the country. Copies of these reports can be obtained by writing to the 
Institute or telephoning Mrs. Florence Huth (607/277-3044).
CPV dom inated the headlines; however, we also made significant advances in other 
areas. Our research findings are described elsew here in this report, in the various 
pam phlets and reports prepared by the Institute, and in articles printed in scientific 
journals. In 1980 a record num ber of such reports were published.
Several projects in the program to improve our facilities were com pleted this year. A 
new wing, opened in November, houses laboratory anim als in a rigorously con­
trolled environm ent. The second floor of the Institute was extensively renovated as 
part of a project that will create a new  laboratory of im m unochem istry. This labora­
tory will have the equipm ent needed to isolate and purify microbial antigens, 
antibodies, and other factors that contribute to the host's defense against infection. 
Also, im provem ents were made to our canine isolation units, and a new  central 
storeroom  was opened.
The Dorothy H averm yer Foundation this year appointed Dr. Douglas A ntczak as a 
foundation investigator. This award will enable him to continue his studies of the 
m ajor histocom patibility com plex of the horse.
The Institute sponsors training programs and encourages its staff to participate in 
w ork-related sem inars and courses offered elsew here on the Cornell cam pus. In 
1980 M essrs. Raymond Corey, Jam es Hardy, David W atkins, and Jam es Young 
received advanced-level certification by the Am erican Association for Laboratory 
Anim al Science. They join other certified m em bers of the staff w ho have dem on­
strated their com m itm ent to high-quality animal care.
Expenditures for research reached a record level this year. The m onies needed to 
sustain our operations were provided by research grants and contracts from the 
federal and state governm ents, foundations, and industry and by gifts from veteri­
narians, kennel clubs, and individuals. The accom panying figure show s that the

level of research support has increased each year since 1976 and has doubled in the 
last four years.
We have entered a decade of political 
uncertainty, continuing inflation, and 
dim inishing resources. Yet we can m eet 
this challenge and m aintain the Insti­
tute's record of innovation, productiv­
ity, and service. Our confidence springs 
from the know ledge that we have a 
skilled and dedicated staff of men and 
w om en, an advisory council made up 
of leaders of the scientific and business 
com m unities, and a grow ing consti­
tuency of concerned benefactors. In an 
uncertain environm ent there can be no 
greater asset for an institution.
Director
Neil H. McLain, the Institute's administrative 
manager, responded to many inquiries about canine 
parvovirus. Nancy D. Combs's responsibilities 
include purchasing, grants management, and 
inventory control.
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Staff of the Baker Institute
A dm inistration  Douglas D. McGregor, director: B.A., M.D., University of Western Ontario; D.Phil., Oxford 
University
Neil H. McLain, administrative manager: A.B., Cornell 
Nancy D. Combs, administrative aide 
Kim T. Arcangeli, secretary 
Florence C. Huth, secretary
Audrey E. Lowes, secretary: A.A., Paul Smith's College 
Ann W. Signore, secretary: Cornell
Douglas S. Robson, consultant in statistics: B.S., M.A., Iowa State University; Ph.D., 
Cornell
Laboratories Giralda Laboratories for Canine Infectious Diseases
Leland E. Carmichael, John M. Olin Professor of Virology: A.B., D.V. M., University of 
California; Ph.D., Cornell 
Colin R. Parrish, graduate research assistant: B.Sc., Massey University 
Roy V. H. Pollock, graduate research assistant: B.A., Williams College; D.V. M., Cornell 
Steven J. Zoha, postdoctoral associate: B.S., Lehigh University; Ph.D., Cornell 
Jean C. Joubert, research technician 
Priscilla H. Dunham, laboratory technician 
Susan P. Montgomery, laboratory attendant: B.A., Harvard
Daynemouth Laboratory for Canine Nutrition
BenE. Sheffy, Caspary Professor of Nutrition: B .S., M .S., Ph.D., University of Wisconsin 
Alma J. Williams, laboratory technician: B.A., University of Pennsylvania; M .S., Cornell
Biochemistry Laboratory for the Study of Canine Hip Dysplasia
George Lust, associate professor of biochemistry: B .S., University of Massachusetts; Ph.D., 
Cornell
John M. Olsewski, graduate research assistant: B.A., Cornell 
Susan J. Harter, laboratory technician: B.S., Lock Haven State College
Hadley C. Stephenson Laboratory for Study of Canine Diseases
Max J. G. Appel, professor of virology: Dr.med.vet., University of Hannover; Ph.D., 
Cornell
Joseph M. Friedlander, graduate research assistant: B .S., Cornell 
Stuart G. Mendelson, laboratory technician: B.A., Cornell 
Mary Beth Metzgar, laboratory technician: University of Evansville
M icrobiology Laboratory
Douglas D. McGregor, professor of immunology: B.A., M.D., D.Phil.
Melissa C. Woan, postdoctoral associate: B.Ed., Taiwan Normal University; M .S., Ph.D., 
University of Illinois
Laura M. Stenzler, laboratory technician: A. A .S., State University of New York Agricultural 
and Technical College; B.S., Cornell
G lassw are
D epartm ent
A nim al Care
M aintenance
Oswald R. Jones Laboratory of Immunology
Robin G. Bell, assistant professor of immunology: B.Sc., Australian National University;
Ph.D., John Curtin School of Medical Research 
Lincoln S. Adams, research technician: B.S., Hobart College; AALAS accreditation 
Ralph W. Ogden, laboratory technician: B.S., University of Maine
Immunogenetics Laboratory
Douglas F. Antczak, assistant professor of immunology: B.A., Cornell; V.M.D., University 
of Pennsylvania; Ph.D., Cambridge University 
Linda H. Remick, research technician: A. A .S., State University of New York Agricultural 
and Technical College; B.S., Cornell 
Beverley E. Bauman, laboratory technician: B.S., Rochester Institute of Technology 
Kim H. Beegle, laboratory technician: B.S., Cornell 
Jane M. Miller, laboratory technician: B.S., Cornell
Richard King Mellon Laboratory for Electron M icroscopy 
Helen A. Greisen, research associate: B.S., M .S., Ph.D., Cornell
Colgate Division for Tissue Culture 
Linda H. Remick, research technician: A. A .S., B.S.
Elizabeth C. Wheeler, supervisor 
Jeannette R. Kniffen, laboratory attendant
Bernard L. Clark, research technician
James C. Hardy, research technician: B.S., Cornell
Charles B. Bailor, animal technician
Roy L. Barriere, animal technician: AALAS accreditation
Raymond J. Corey, animal technician: A .A.S., State University of New York Agricultural 
and Technical College 
James M. Ebel, animal technician
Gerald W. Hiller, animal technician: AALAS accreditation 
Ronald L. McKinney, animal technician
David L. W a t k i n s ,  animal technician: A. A. S., State University of New York Agricultural and 
Technical College; AALAS accreditation
Edson Wheeler, maintenance supervisor 
Arthur D. Howser, experimentalist 
Gerald G. Rice, mechanic 
John C. Howe, custodian

Giralda Laboratories for Canine Infectious Diseases
A new  parvovirus appeared in the canine population in 1978. It is now  a m ajor cause 
of disease in dogs throughout the world. The origin of canine parvovirus (CPV) is 
unknow n, but its similarity to feline panleukopenia virus (FPV) and m ink enteritis 
virus (MEV) indicates that these viruses are related. This sim ilarity accounts for 
cross-reactions betw een antibodies form ed in response to these viruses and the 
ability of the feline virus to protect dogs against canine parvovirus infection. Mr. 
Colin Parrish is exam ining the precise relationship of CPV and FPV/MEV; his 
findings may reveal how  CPV suddenly em erged as a new pathogen of dogs.
W hatever its origin, CPV is now a cause for concern. Two form s of the disease are 
recognized: (1) m yocarditis in young pups and (2) system ic illness, with the princi­
pal m anifestations being enteritis and profound im m unodepression due to viral 
growth in lym phatic tissue. The current status of CPV is sum m arized in a recent 
Institute bulletin (Canine Parvovirus).
Dr. Roy Pollock continued to investigate the response of dogs to various parvoviral 
vaccines. This work initially involved the developm ent and testing of inactivated 
FPV and CPV vaccines. Betapropriolactone (BPL) was show n to inactivate CPV 
while preserving its capacity to stim ulate the form ation of antibodies. In this regard 
both BPL and various aziridine com pounds were superior to form aldehyde.
Inactivated CPV, FPV, and M EV vaccines all produced im m unity to CPV. In each 
case the antibody response was proportional to the am ount of inactivated virus in 
the vaccine. Antibody levels increased rapidly after vaccination, to a m axim um  at 
two w eeks, and then declined. A m ore sustained response was achieved w hen two 
doses of inactivated vaccine w ere given three to four w eeks apart. But even after two 
in jections the antibody response declined over a period of nine to twelve w eeks, at 
w hich time dogs challenged with virulent CPV shed virus in their feces. It is unlikely 
that such vaccines can interrupt virus spread.
The response of dogs to living FPV was 
also found to be related to the dose of 
virus. An experim ental vaccine con ­
taining a large am ount of FPV resulted 
in all cases in high and durable (greater 
than six m onths) antibody levels. This 
vaccine contained about ten tim es the 
am ount of FPV in com m ercial vaccines.
A sing le  in jec tio n  of th e latter im ­
m unizes about 60 percent of dogs; two 
in jections, about 80 percent.
Critical levels of antibody, either pas­
s iv e ly  a cq u ire d  or g e n e ra te d  in 
response to in jections of inactivated 
vaccines or live FPV, can block the 
response to subsequent injections of 
parvovirus vaccine. In dogs success­
fully im m unized with FPV, antibody
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concentrations are m aintained at a protective level for at least six m onths. Since 
anim als challenged with CPV during this period do not shed virus, there is a greater 
prospect of interrupting the spread of CPV through the use of living FPV vaccines 
than inactivated virus vaccines.
The developm ent and testing of an at­
tenuated hom ologous CPV vaccine that 
is safe  and e ffectiv e  and p rovokes 
long-lived im m unity has been a m ajor 
o b jec tiv e  of our research . A large- 
plaque (LP) variant w as developed, 
and this variant was found to be less 
virulent than the naturally occurring 
sm all-plaque type. Further studies es­
tablished the perm anent attenuation of 
the LP variant. Laboratory and field 
studies in more than twelve hundred 
dogs have further established that this 
virus can safely be used in vaccines for 
dogs of all ages, includ ing  specific 
p a th og en -free  pups inoculated during 
the critical new born period. The anti­
body levels in vaccinated dogs are high, 
in d ica tin g  a v ig o ro u s im m u n e r e ­
sponse. The duration of im m unity is 
not yet know n; how ever, studies in 
progress indicate that it lasts at least 
eighteen m onths.
O ur work on canine brucellosis was 
continued by Dr. Steven  Zoha. Several 
cell wall antigens and internal antigens of Brucella canis were isolated and purified. 
O ne of the cell wall antigens and three internal antigens seem  to be specific for B. 
canis. These antigens are being evaluated as reagents for the serodiagnosis of canine 
brucellosis. Also, a variant strain of B. canis that is nonpathogenic for the reproduc­
tive tract was found to be physically, chemically, and antigenically different from 
virulent B. canis. The attenuated variant, which can im m unize dogs against virulent 
B. canis, is being evaluated as a potential vaccine strain.
Antibody Responses 
to Parvovirus Vaccines
(Mean Serum Titer)
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Daynemouth Laboratory for Canine Nutrition
The role of vitamin E (E) and selenium  (Se) in the im m une response and m ainte­
nance of vision were evaluated, and new studies were undertaken to define the 
nutritional requirem ents of dogs.
Last year we reported on a substance in the serum  of dogs deficient in vitamin E and 
Se that inhibits the in vitro proliferation of T lym phocytes after stim ulation by 
polyclonal m itogens. The inhibitory factor has not yet been identified, but we now 
know that it also inhibits the lym phocytes of hum ans, cattle, pigs, and cats. 
Supplem entation of the dog's diet with vitamin E in the am ount norm ally recom ­
m ended (50 mg per kg of diet) elim inates the inhibitory effect.
Supplem enting the diet of nondeficient puppies with higher than the recom m ended 
levels of E and Se (0.1 mg per kg of diet) before, during, or after vaccination with 
canine distem per and canine adenovirus biologicals did not increase the rate of 
specific antibody production or the level of im m unity three w eeks later. These 
findings indicate that the vitamin E and Se content of com m ercial dog foods is 
sufficient to support an optim um  im m une response to vaccination.
Last year we described a severe derm atosis resulting from a deficiency of both 
vitamin E and Se in dogs fed diets high in polyunsaturated fatty acids (corn oil). 
Recent studies have show n that another nutrient, zinc, is involved in this syndrom e. 
Zinc requirem ents are increased w hen dogs are fed diets high in unsaturated fat and 
m arginal in vitamin E and Se. It may be that this com bination results in abnorm al 
prostaglandin m etabolism ; formal proof will require direct m easurem ents of pros­
taglandins and prostaglandin interm ediates in the skin.
The pivotal roles o f vitamins A and E in the m aintenance of vision are being 
investigated in collaboration with Dr. E. R. Loew. The influence of dietary unsatu­
rated fatty acids, Se, and sulphur-containing am ino acids are of special interest. 
These studies, sponsored by the National Eye Institute, will be a m ajor aspect of our 
research in 1981.
The num ber of aged in the dog population, as in the hum an population, is increas­
ing. M any questions have been raised about their nutritional needs and about the 
effects of individual nutrients on the course of degenerative diseases of the aged. We 
are undertaking a study of the com parative needs of one-year-old  dogs and nine- 
and ten-year-old dogs.
The dog is basically a carnivore with a short and simple digestive tract. N evertheless, 
it is adapted to being om nivorous both in habit and in nutrient utilization. In the 
m etabolism  unit of the Daynem outh Laboratory we are determ ining the differences 
in alim entation and nutrient utilization due to the particle size and degree of cooking 
of corn fed to dogs as part of a balanced diet. We have determ ined that cooking has 
no beneficial effect on either alim entation or total nutrient digestibility w hen the 
corn (52 percent of the diet) is ground to a fine consistency. These experim ents, 
however, do not take into consideration palatability of the diet.
Ben E. Sheffy

Biochemistry Laboratory for the Study of Canine Hip Dysplasia
The m ajor goals of our research on canine hip dysplasia are to understand how  and 
why the disease occurs.
A com m on m isconception is that the disease affects the hip jo in t only. This year we 
obtained clear evidence that the same disease process occurs in other joints, includ­
ing the shoulders, knees, and elbow s. Hip dysplasia may thus be sim ply the m ost 
conspicuous m anifestation of a disease affecting m any joints.
To find out why the hip jo int is a prom inent site of disease and why only som e dogs 
are affected, we need to know more about the developm ent and function of tissues 
in the region of the hip joint. This year we analyzed these tissues in Labrador 
Retrievers. We discovered that both body w eight and the length of the fem urs 
(thighbones) increase during the first five m onths of life. After that, the fem urs stop 
grow ing in length while body weight continues to increase. We also found that the 
grow th plates of the acetabulum  (joint socket) usually close at six m onths of age, 
w hereas the growth plates of the fem oral head rem ain open several m onths longer. 
It may be significant that the initial X-ray diagnosis of hip dysplasia is made m ost 
often w hen dogs are five to six m onths old.
We also exam ined the relationship betw een torsion, or twisting, of the fem ur and 
the developm ent of hip dysplasia. Fem oral torsion angles were five to fifteen 
degrees in dogs with norm al hips, and thirteen to tw enty-three degrees in dogs with 
hip dysplasia. Thus there is an abnorm al configuration of the fem ur in dogs with hip 
dysplasia. We will undertake further studies to find out w hether the degree of 
fem oral torsion puts stress on the opposing bones of the hip joint.
It has been know n for m any years that genetic factors influence the developm ent of 
hip dysplasia, and that the prevalence of hip dysplasia can be reduced through 
selective breeding. It may be that the process of selecting anim als for breeding can be 
im proved. We have observed that the developm ent of hip dysplasia is delayed when 
the growth rate of puppies during the first three m onths of life is restricted. The 
reverse is also true: the developm ent of hip dysplasia is accelerated w hen the 
growth rate is increased. These observations suggest a practical strategy for select­
ing breeding stock. In a population of dogs being considered, the expression of hip 
dysplasia would be forced through m anipulation of the diet and other m anagem ent 
practices. O nly anim als with normal hip jo ints would be chosen from this group for 
breeding purposes. By forcing the expression of hip dysplasia in young pups, one 
would disclose abnorm alties of the hip jo in t that m ight otherw ise escape detection. 
The procedure would also reveal the potential for transm itting the disease in 
apparently norm al parents.
By excluding from the breeding population dysplastic anim als and those who have 
the potential to transm it disease, one could increase the frequency of dysplasia-free 
offspring. A program of this kind requires a strong com m itm ent by breeders, 
because the initial result would be to produce more dysplastic dogs. The reward is 
the prospect of reducing the prevalence of hip dysplasia in subsequent generations.
G eorge Lust

Hadley C. Stephenson Laboratory for Study of Canine Diseases
We continued our studies of canine parvovirus (CPV) infection. Parvoviral in fec­
tions of several species are associated with reproductive failure and developm ental 
abnorm alities, particularly cerebellar hypoplasia. To determ ine w hether aftereffects 
of this kind occur in dogs that have had CPV, we undertook an epidem iological 
study in a large kennel, with the help of Drs. Larry Glickm an and Paul Meunier. The 
kennel was virtually free of CPV at the beginning of the study, w hereas nearly all 
dogs show ed evidence of infection two years later. There was no significant change 
in the proportion of barren bitches, prevalence of stillborn pups, average litter size, 
num ber of pups w eaned per litter, or prevalence of cerebellar hypoplasia. The 
results suggest that breeding failure and fetal abnorm alities are infrequent com plica­
tions of CPV infection. This conclusion is supported by experim ental evidence 
indicating that fetal infections are uncom m on even w hen pregnant bitches are 
infected with CPV.
To dem onstrate differences in the expression of CPV infection in individual anim als, 
studies in specific p ath og en -free  dogs and conventionally reared dogs continued. 
The early growth of CPV in lym phatic tissue and viremia were found to correlate 
with the severity of enteritis later in the infection. Since CPV replicates only in 
dividing cells, perhaps the virus grows to high titer in lym phocytes that have been 
activated by environm ental stimuli. Animals in this situation m ight be especially 
vulnerable to infection.
We continued our work with canine distem per virus (CDV) for two reasons. First, 
CDV is an im portant disease of dogs, and second, inform ation gained in the study of 
CDV infection may give insight into certain com plications of m easles virus (MV) 
infection in hum ans. CDV and MV have similar m olecular com positions and an­
tigenic properties, and they cause similar diseases in dogs and hum ans. A better 
understanding of CDV infection may explain the developm ent of an uncom m on but 
potentially dangerous com plication of infection with MV: encephalitis. It has long 
been suspected that encephalitis, and possibly certain chronic brain diseases such as 
m ultiple sclerosis, result from infection with an unusual strain of MV that persists. 
This possibility is being tested in experim ents using CD V In collaboration with Dr. 
Barry Bloom (Albert Einstein College of M edicine) we dem onstrated that cell lines 
derived from hum an lym phocytes can be infected with different strains of CDV. 
Tem perature-sensitive m utants have em erged from these cultures. These m utants 
are being tested for their capacity to induce persistent brain infections in dogs.
Several years ago a vaccine containing MV protein was adm inistered to m any 
people. Because the vaccine induced only partial protection, som e vaccinated sub­
jects later developed an unusual disease w hen infected with MV. A sim ilar process 
m ight account for persistent infection and the developm ent of chronic brain disease 
in dogs infected with CDV. This proposition is being tested in dogs by im m unizing 
the anim als with CDV glycoproteins provided by our collaborator, Dr. Erling Norrby 
(Karolinska Institute in Sw eden). Our initial studies were inconclusive, because 
dogs in jected with CDV proteins were protected against a challenge infection with 
virulent CD V Additional experim ents are planned using purified CDV proteins and 
different vaccination protocols to determ ine w hether dogs im m unized in this m an­
ner develop a persistent infection after viral challenge.
M a x J. G. Appel

Microbiology Laboratory
We continued our research on m echanism s of acquired resistance to pathogenic 
bacteria. We are particularly concerned with organism s that can survive and grow in 
m acrophages. Such organism s cause chronic infections such as tuberculosis, brucel­
losis, tularem ia, typhoid fever, and plague. Because m any of these organism s have 
fastidious growth requirem ents, they can be studied only in laboratories equipped 
with the proper facilities for disease containm ent. Even then there is a risk of 
accidental infection. For these reasons we have chosen to study the infection caused 
by Listeria monocytogenes in laboratory rats. L. monocytogenes can be grow n readily in 
standard culture media; the organism  can be safely handled, and the disease caused 
by this agent is an acceptable model of more exotic infections.
It has long been know n that antibodies provide little if any protection against 
listeriosis. Im munity against the causal organism  depends instead on the activity of a 
particular class of lym phocytes form ed in the thym us. These thym us-derived (T) 
lym phocytes are exported to the spleen, lym ph nodes, and other lym phoid organs 
and m ake up a substantial portion of the lym phocytes in the blood.
We have been studying how T lym phocytes recognize Listeria antigens and how the 
responses of these cells are regulated. We determ ined that T lym phocytes from rats 
convalescing from a recent Listeria infection can be m aintained in tissue culture. 
W hen stim ulated by Listeria antigens, som e of these lym phocytes divide, while 
others acquire the capacity to kill a wide variety of the cells with w hich they com e in 
contact. Our attention has focused on the nature and function of these killer 
lym phocytes. We now know that Listeria-dependent cytotoxic cells derive from T 
lym phocytes, although they have a far broader lytic capability than T cells activated 
by viruses, sim ple chem icals (haptens), or the antigens of foreign tissues.
Listeria- dependent killer cells are activated only in cultures containing specifically 
sensitized lym phocytes and Listeria antigens. We have show n that the responder 
lym phocytes in such cultures are efficiently activated only w hen the antigens 
concerned are displayed on the surface m em branes of other (accessory) cells. 
Stim ulation occurs only w hen the responder lym phocytes and accessory cells derive 
from rats of the sam e inbred strain. W hile the conditions for activation are thus 
show n to be antigen-specific and dependent on the cooperative interplay of his- 
tocom patible cells, the fully activated killer cells are aggressive toward a variety of 
cellular targets, including cells derived from different strains of rats and even som e 
strains of mice.
We are now growing these cytotoxic lym phocytes in culture to find out how they 
realize their cytotoxic capability. We will also test the proposition that such cytotoxic 
cells have an im m unoregulatory function and a defensive capability in the anim al.
M elissa C. Woan

Oswald R. Jones Laboratory of Immunology
Our investigations of the host-parasite relationship have centered around a descrip­
tion and analysis of stage-specific host responses to the intestinal parasite Trichinella 
spiralis. The concept behind these investigations is that the ordered differentiation of 
the parasite in the intestine presents the host with a changing spectrum  of antigens 
to which the anim al can m ount an im m une response. The course of infection 
depends on the rapidity and strength of this response. Som e antigens are expressed 
only briefly by infectious larvae. By the time the host responds to such antigens, 
they are no longer present on the m ature worm. The response these antigens 
engender has little influence on a primary infection, but som e antigens of this type 
can im m unize w hen used in vaccines that are adm inistered before infection.
O ur studies in rats have dem onstrated the existence of stage-specific im m unity to T. 
spiralis. This year we extended these observations by show ing stage-specific im m un­
ity to another parasite, Strongyloides ratti. We also dem onstrated that m ice respond 
to the antigens of T. spiralis in a m anner similar to that observed in rats. Our 
experim ents indicate that effective vaccines against this parasite will require a 
m ixture of antigens from several stages: larvae, preadults, and adults. These studies 
provide an experim ental basis for the developm ent of vaccines against a variety of 
intestinal helm inths that infect dogs, cats, dom estic anim als, and hum ans.
O ther investigations were undertaken to define genetic factors governing the im ­
m une response to parasites. These studies were perform ed in inbred strains of mice 
infected with T. spiralis. We found that each inbred strain responds in a distinctive 
way: som e strains respond slowly; others respond rapidly; while still others show  
an interm ediate response. By breeding slow -responder to rapid-responder mice, we 
dem onstrated that the pattern of responsiveness to T. spiralis is genetically con­
trolled. Analysis of the response exhibited by certain slow -responder strains re­
vealed that such mice lack the capacity to recognize one or more stage-specific 
Trichinella antigens.
A similar pattern of responsiveness has been observed in hum ans and dom estic 
anim als, w here certain individuals and breeds (e .g ., of sheep) are especially vulner­
able to parasitic infections. Studies of the kind we are pursuing in m ice m ay lead to 
the developm ent of novel strategies for im proving resistance; for exam ple, by 
transferring the genes for resistance from responders to nonresponders. The suc­
cessful developm ent of such a m ethod would have enorm ous econom ic significance 
by rendering susceptible anim als resistant to disease.
Robin G. Bell

Immunogenetics Laboratory
We are developing laboratory tests for use in identifying horses in cases of disputed 
parentage. The test we use m ost frequently is a sensitive m icrocytotoxicity assay in 
which antibodies to equine leukocyte antigens kill peripheral blood lym phocytes. 
The antigens are polym orphic; that is, they exist in several form s, called alleles. 
These alleles are determ ined by genes within a particular chrom osom e region, the 
m ajor histocom patibility com plex. In the horse this genetic region has been desig­
nated the equine leukocyte antigen (ELA) region.
Eight new ELA specificities were identified in 1980. In addition, four other genetic 
m arkers within the ELA region were discovered, using a lym phocyte culture tech­
nique called the mixed lym phocyte interaction. These genetic m arkers m ake the 
ELA region the m ost polym orphic genetic region know n in the horse, and there are 
still several m arkers in the ELA region that we have not identified. Because of this 
extrem e variability, markers for genes in the ELA region will likely be an extrem ely 
useful system  for determ ining parentage in the horse.
We are beginning to use our know ledge of the ELA system  to study certain aspects of 
reproductive physiology in the horse. We have found that m ares in their first 
pregnancy m ake a strong cytotoxic antibody response against the foreign tissues of 
their fetuses by day sixty of pregnancy. It is possible that these antibody responses 
are responsible for some cases of unexplained abortion. However, we have also 
made seem ingly paradoxical observations suggesting that incom patibility betw een 
dam and fetus is beneficial to pregnancy. We are collaborating with Dr. W. R. Allen of 
the British Thoroughbred Breeders Association Equine Fertility U nit in Cam bridge, 
England, to study this problem.
During 1980 we undertook experim ents using a powerful new im m unological tool to 
study im m unogenetic system s of the horse. The technique involves the fusion of 
single antibody-form ing cells with tum or cells to create hybrid cells with properties 
of both parent cells: the hybrids have an unlimited capacity to grow like the tum or 
parent, and they produce the single type of antibody m olecule that they inherited 
from their normal antibody-form ing cell parent. Such hybrid cells can produce 
unlim ited quantities of exquisitely specific antibodies. By appropriate selection 
techniques, it is possible to produce m onoclonal antibodies to virtually any antigen. 
Because m onoclonal antibodies are hom ogeneous, their use in laboratory tests 
incurs few er problem s with cross-reactivity than are observed with conventional 
antisera.
This year we developed eleven hybrid cell lines producing m onoclonal antibodies to 
several different horse red blood cell and lym phocyte antigens. We are now charac­
terizing the cell surface m olecules recognized by these antibodies. We w ant to 
expand our library of m onoclonal antibodies next year and begin to use them  in our 
investigation of the genetic basis of the im m une capacity of horses.
Douglas A. Antczak

Richard King Mellon Laboratory for Electron Microscopy
This laboratory houses an instrum ent that can m agnify objects more than 200,000 
tim es. W ith this instrum ent, a Phillips electron m icroscope, one can locate and 
identify viruses too small to be seen through the conventional light m icroscope. 
Furtherm ore, one can look inside cells to discover the effects of infection and other 
disease processes.
Tissues from both dogs and goats were exam ined to pinpoint the sites of initial 
growth of virus and spread of virus in the brain. The object of this research is to 
understand the disease processes caused by these neurotropic agents.
We also continued to provide diagnostic support for other laboratories w here virus 
vaccines are being developed. Electron m icroscopy provides an accurate and rapid 
m ethod for identifying viruses in tissue cultures and field specim ens. We exam ined 
a large num ber of fecal specim ens from dogs with enteritis. Canine parvovirus was 
the m ost com m on agent associated with disease, but other specim ens contained 
canine corona virus, rotavirus, and reo viruses.
Canine parvovirus, x52,000 Canine coronavirus, x73,000 Rotavirus, x76,000
We also used the electron m icroscope to study early changes in the jo int tissues of 
dogs with hip dysplasia. We dem onstrated changes at the surface of the articular 
cartilage and in the synovial m em brane, or jo in t lining, before disease could be 
detected in pelvic radiographs (X-rays) or by exam ining joint tissues in the light 
m icroscope. The early developm ent of these changes may provide a clue to the 
underlying cause of this com m on and crippling malady of dogs.
H elen A. G reisen
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The Institute in Perspective: A Personal View
This year the Baker Institute celebrates its thirtieth anniversary. It is a tim e to look 
back as well as forward to review accom plishm ents and set new goals.
M uch has been achieved during the first three decades of the Institute's existence. 
Space does not allow me to catalog these accom plishm ents. Suffice it to say that the 
Baker Institute has been at the forefront of research on infectious diseases and that it 
has had a hand in developing nearly all vaccines now used by veterinarians to 
protect dogs against disease. The Institute has also helped develop vaccines for 
other species and has contributed in other ways to the alleviation of suffering 
through research on hip dysplasia, parasitic infections, and diseases of the eye.
The Institute has also provided opportunities for the advanced training of scientists 
in com parative m edicine. M any of the Institute's trainees now occupy positions 
of responsibility in academ ic institutions, governm ent, and industry throughout 
the world.
These accom plishm ents are a credit to the individuals w hose vision and financial 
support made possible in 1950 the founding of the Cornell Research Laboratory for 
D iseases of Dogs as a section of the Institute. In the ensuing years the Institute has 
grown into a m odern, w ell-equipped enterprise that has attracted international 
recognition.
Throughout this period it has been nurtured and sustained by the contributions of 
m any benefactors. Further progress will require a still greater effort in research and a 
significant new com m itm ent of m oney to preserve the Institute's independence and 
vitality.
The Institute is positioning itself to attack health problem s that still exact an unac­
ceptable toll in suffering and econom ic loss. A new im m unochem istry laboratory is 
being constructed for the isolation and purification of microbial antigens and other 
biologically im portant m olecules. Next year a cell-hybridization unit will be created 
as a section of the Colgate Tissue Culture Laboratory. This unit, the first of its kind in 
veterinary m edicine, will be used to generate antibodies of exquisite specificity. 
Such antibodies formed by artificially created cells will provide the Institute's scien­
tists with powerful new tools with w hich to study disease-producing agents, as well 
as practical m ethods for diagnosing and preventing disease.
It has been my good fortune not only to have been involved in the creation of the 
Baker Institute, but also to have participated for three decades in planning and 
im plem enting the Institute's programs. I invite you to join in this effort and experi­
ence the sam e satisfaction. Together we can strive to preserve the spirit of innova­
tion, productivity, and com m itm ent that are the cornerstones of the Institute's 
success. The beneficiaries will be dogs and all w ho would im prove the health and 
w ell-being not only of anim als but of man himself.
John M. Olin
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Mrs. Blanche F. Piper 
Mr. and Mrs. E. J. Pirotte 
Mr. and Mrs. James M. Pitts 
Mrs. Collier Platt 
Ms. Caryn Lynn Podlesak 
Mrs. Brooke Postley 
Mr. Richard G. Potts 
Mr. Stephen J. Powers 
Mr. Richard H. Preisser 
Mr. John H. Prentiss 
Rev. William F. Presley 
Mr. and Mrs. Barry Prince 
(In memory of Teddy)
Mrs. Lovell J. Proby
Mrs. Alma Procyk
Ms. Daisy Puleo
Mrs. Eca Rafols
Ms. Eva Rappaport
Mr. John T. Ratti
Mr. Duncan H. Read
Mr. and Mrs. Dean Reagan
Mr. and Mrs. George A. Reif
Mrs. Edward E. Resk
Dr. Harvey Resnick
Mr. Edward M. Resovsky
Maj. Gen. R. C. Reynolds
Mr. and Mrs. Craig Richards 
Mrs. Adelaide C. Riggs 
Mrs. Pamela G. Rightmyer 
Mr. and Mrs. Richard Robbins 
Mrs. Barbara D. Roby 
The Michael E. Roosevelt family
(In honor of Dr. Jonathan P. Deitchman and 
in memory of Abby)
Ms. Karen Rybakowicz 
Mr. H. Salisbury 
Mrs. Linda Sanders 
Dr. and Mrs. R. Sauer 
Mrs. Julie M. Saul 
Mr. H. Schaaf 
Ms. Gloria H. Schepker 
Mrs. Angela Schiaffino 
Mrs. Judith K. Schirber 
Ms. Carol A. Schlegel 
Mr. and Mrs. Louis Schleim er 
Mr. and Mrs. John Schm itt 
(In memory of Turk)
Dr. Rolf Schnorf
Mrs. Louise Schoon
Mr. Eugene F. Schroerluke
(In memory of Dixie P. Schroerluke)
Dr. and Mrs. Jerom e M. Schw eitzer
Mrs. Allan Shelden
Gen. Horace A. Shepard
Mrs. Bette M. Sherrill
Mrs. Frances L. Shields
Ms. Mary Shields
Mrs. Nathalie W. Shoudy
Mr. Edward B. Simpson
Mrs. Beryle H. Slayden
Mr. and Mrs. Merritt M. Sm ith
Mr. and Mrs. Roger D. Smith
Mrs. Robert Smolley
Mr. George Solovitch
Ms. Carol Spelbring
Mr. Lloyd Spencer
Mr. Chester Sraka
Mr. and Mrs. George W. Stebbins
Mr. and Mrs. Robert A. Steele
Mrs. Nancy V. Steffen
Mr. and Mrs. Claude G. Stone
Mr. Franz T. Stone
Mr. Myron Stone
Mr. and Mrs. Robert A. Stoughton 
Mrs. I. Strapp 
Mr. Judson L. Streicher 
(In honor of Dr. Charles E. Fletcher)
Mr. and Mrs. Gilbert A. Swafford
Mr. and Mrs. Joseph V. Taylor
Ms. Rebecca L. Tehon
Mr. Fred Temming
Mr. and Mrs. Robert Tendler
Mrs. Patricia Thomas
Ms. Marie V. Thompson
Mr. D. Lee Thorn
Mrs. Esther duPont Thouron
Mr. Eugene J. Thrall
Research
Partners
Mr. and Mrs. L. A. Ticknor 
(In honor of Dr. John Sonne)
Ms. Catherine A. Tierney 
Ms. Laurel B. Tierney 
Mr. and Mrs. John H. Tinnemeyer III 
Ms. Ann M. Tomhave 
Miss Susan Frances Train 
Mr. David E. Trauth 
M rs. S. Badenhop Tucker 
Mr. and Mrs. Robert Turnbow 
Ms. Mary E. Turner 
Dr. Robert W. Turner 
Mrs. Susie E. Uline 
University of Virginia 
Mrs. Louise M. Urbanek 
Mrs. Peter Van Brunt 
Mr. and Mrs. David Vastalo 
Mr. and Mrs. Stephen W. Veazey 
Dr. Lucy Volpini 
Mr. and Mrs. David Wacker 
Mr. and Mrs. William P. Wadsworth 
Ms. Maria D. Wajdo 
Ms. Florence A. Wales 
(In memory of Shorty)
Mrs. Christine Wallace 
Mrs. Irene Ward 
Mrs. Ann O. Warren 
Mr. and Mrs. Harwood Warriner 
(In honor of Dr. Martin Fremont) 
Mr. and Mrs. Elbert P. Waterhouse 
Mr. and Mrs. Huber S. Watson 
Mr. and Mrs. Lloyd A. Watson 
Ms. Phyllis B. Watson
Miss M arjorie A. Weaver 
Mrs. Bonna M. Webb 
Mrs. Deborah E. Weber 
Mrs. F. Carrington Weems 
Mr. Robert G. Wehle 
Mr. D. P. Weiss 
Mrs. Mary W eissenberger 
Mrs. Terri L. Wennberg 
Ms. Christine W hitehead 
Mrs. L. Whitlock 
Mr. John Hay W hitney 
Ms. Thelma K. Whitten 
(In memory of Sparkles)
Mrs. Elaine Whittinghill
Mr. and Mrs. Joseph B. Wiley, Jr.
Ms. Sharon A. Willard 
Mr. and Mrs. Ralph F. Williams 
Mrs. Carolyn R. Wilson 
Dr. and Mrs. William W. W imer III 
Mr. Robert Winthrop 
Mr. Robert W inthrop II 
Mrs. Carol R. W isniewski 
Mrs. Nan W isniewski 
Mrs. Carlotta W olseley-Lahchiouach 
Mr. and Mrs. Joe Wood 
Mr. Robert W. Woodruff 
Mrs. Mary H. Woulfe 
M s. Henriette E. Wulff 
Ms. Jennie R. Yanosh 
Mrs. Brenda L. Yarling 
Mr. and Mrs. John P. Yevchak 
Ms. Dorothy Zeller 
(In memory of Peppy)
The designation research partner was established ten years ago to honor a gift of $250 
or more. Those w ho have m ade a gift of $2,500 are indicated by L.T. (lifetim e 
research partner). The nam es of the research partners are inscribed on a perm a­
nent plaque in the library of the Institute, as are those of our founders and 
longtim e supporters.
Dr. and Mrs. Stanley M. Aldrich 
Dr. George R. Alfson 
Dr. Alan C. Baum (L.T.)
Dr. Gary M. Baum (L.T.)
Dr. Dorothy E. Bradley (L.T.)
Dr. and Mrs. Donald F. Buckley
Dr. and Mrs. Kenneth W. Chamberlain, Jr.
Dr. Robert E. Clark
Dr. Clarence C. Combs, Jr.
Dr. Margaret Combs
Dr. and Mrs. William P. Darrow
Dr. and Mrs. Robert E. Decher
Dr. and Mrs. Sam H. Dorfman
Dr. and Mrs. Jam es M. Dorney
Dr. Donald R. Drew
Dr. and Mrs. Joseph B. Engle
Dr. Harry J. Fallon
Dr. and Mrs. Charles E. Fletcher
Dr. Martin H. Fremont
(In memory of Mrs. Sonia Wright)
Dr. and Mrs. Arthur J. Friderici
Dr. and Mrs. Stanley E. Garrison (L.T.)
Dr. William A. Gerber
Dr. and Mrs. George A. Goode
Dr. and Mrs. Henry E. Grossm an (L.T.)
Dr. and Mrs. Christian J. Haller
Dr. Patricia O 'C onnor Halloran
Dr. and Mrs. Chester Hartenstein
Dr. D. W. Hartrick
Dr. and Mrs. John A. Hauge
Dr. Bernard S. Hershhorn
Dr. and Mrs. Howard A. Hochman
Veterinarians
Dr. and Mrs. Jam es H. Hoffmire 
Dr. and Mrs. David Hopkins (L.T.)
Dr. Raymond A. Howard 
Dr. and Mrs. Dubois L. Jenkins 
Dr. Ruth E. Jones
Dr. and Mrs. Wallace G. Jones (L.T.)
Dr. Paul L. Kahl
Dr. Leo R. Karmin
Dr. and Mrs. Harold Kopp
Dr. Irene Kraft
Dr. and Mrs. David E. Lawrence
Dr. and Mrs. Lawrence Leveson
Dr. and Mrs. Richard C. Lunna
Dr. and Mrs. Keith F. McBride
Dr. John B. McCarthy
Dr. and Mrs. Frank E. McClelland, Jr.
Dr. and Mrs. Robert B. McClelland
Dr. Vincent E. McKenna
Dr. and Mrs. George V. McKinney
Dr. and Mrs. Peter L. Malnati
Dr. and Mrs. Henri C. Marsh
Dr. and Mrs. Robert C. Nelson
Dr. Robert W. Nichols
Dr. and Mrs. Arthur F. North, Jr.
Dr. and Mrs. John A. North 
Dr. Chester W. Paulus
Dr. Gerald W. Aalto 
Adel Veterinary Clinic 
Dr. David H. Almstrom 
Alpha Veterinary Clinic 
Dr. Robert B. Altman 
Dr. Glenn A. Anderson 
Dr. Morton Antelman 
Dr. Harvey S. Atlas 
Dr. DeWitt T. Baker 
Dr. Karl G. Baker 
Dr. Charles H. Baldwin, Jr. 
Dr. Michael J. Barra 
Dr. Robert B. Barrett 
Dr. Richard R. Basom 
Dr. W. Robert Bastian 
Dr. Roger W. Batchelder 
Dr. Donald G. Beck 
Dr. Richard N. Benjamin 
Dr. Israel Berkowitz 
Dr. Jerome Berkowitz 
Dr. Lewis H. Berman 
Dr. Fred R. Beyeler 
Dr. Theodore J. Beyer 
Dr. George D. Bilyea 
Dr. Robert O. Bixby 
Dr. Edwin E. Blaisdell 
Dr. Frank Bloom 
Dr. Bruce T. Boehringer 
Dr. Richard A. Boese 
Dr. Sidney Bogen 
Dr. George E. Boyle 
Dr. Jam es C. Breitenstein
Dr. Richard G. Pearce
Dr. and Mrs. Niel W. Pieper
Dr. and Mrs. Milton Regenbogen
Dr. and Mrs. Charles C. Rife (L.T.)
Dr. Charles R. Robinson
Dr. Elmer L. Robinson
Dr. Calvin B. Roper
Dr. and Mrs. Carl L. Schenholm
Dr. and Mrs. Carmen S. Scherzo
Dr. and Mrs. Saul B. Seader
Dr. Richard A. Smith
Dr. Rudolph Steffen
Dr. and Mrs. David H. Taylor
Dr. Cornelius Thibeault (L.T.)
Dr. Ellsworth B. Thorndike
Dr. and Mrs. Alvin J. Vogel
Dr. and Mrs. Robert D. Walker
Dr. and Mrs. John A. Ward
Dr. and Mrs. Howard O. Weber
Dr. John W. Whitefield
Dr. Bruce W. Widger
Dr. and Mrs. R. George Wiswall
Dr. and Mrs. Leonard Wood
Dr. and Mrs. Daniel T. Woolfe (L.T.)
Dr. Frederick O. Wright
Dr. John J. Brennan, Jr.
Dr. Walter S. Briggs
Dr. Herbert A. Brinkman
Brooklyn Road Veterinary Clinic
Dr. Garrison Brown
Dr. Robert D. Brown
Dr. Walter R. Brown
Dr. N. L. Bushnell
Dr. William P. Cadwallader, Jr.
Dr. Robert C. Campbell 
Dr. Leland E. Carmichael 
Dr. Don J. Carren 
Dr. Arnold D. Cary 
Dr. Robert F. Case 
Dr. Michael J. Casler 
Dr. Donald Caslow 
Dr. Eugene C. Ceglowski 
Dr. Jean R. Ceglowski 
Dr. Dean J. Cerf 
Dr. Jam es P. Childress, Jr.
Dr. Alan Chrisman
Dr. Edward F. Christensen
Dr. Janet E. Christensen
Dr. Donald K. Christian
Dr. Stillman B. Clark III
Dr. Charles F. Clause
Dr. Richard H. Coburn
Dr. Donald K. Collins
Dr. Elizabeth J. Collins
Dr. Carolyn F. Comans
Confederate Ridge Animal Hospital
Dr. Paul J. Cortesi
Dr. Paul J. Corwin 
Dr. Susan L. Coulter 
Dr. Mark R. Crandall 
Dr. Clifford G. Cummings 
Dr. David B. H. Dalrymple 
Dr. Douglas S. Darlington 
Dr. F. Langdon Davis, Jr.
Dr. Forrest H. Davis 
Dr. Gordon S. Davis 
Dr. Robert S. Dedrick 
Dr. and Mrs. Jonathan P. Deitchman 
(In memory of Pasha)
Dr. Henry J. Deutsch 
Dr. John C. De Verna 
Dr. Daniel F. Di Bitetto 
Dr. Herbert C. Dietrich 
Dr. Jam es S. Dixon 
Dr. J. F. Doles 
Dr. Andrew M. Draper 
Dr. Peter A. Driscoll 
Dr. Daniel Duberman 
Dr. G. Clayton Dudley, Jr.
Dr. Charles E. Durland
Dr. John W. Earl
Dr. Cleon W. Easton
Dr. George W. Eberhart
Dr. Carl L. Eisenhard
Dr. Marlyn R. Ernst
Dr. H. C. Eschenroeder
Dr. Stephen J. Ettinger
Dr. Robert H. Featherston
Dr. Joseph Femino
Dr. Robert Ferber
Dr. Joseph Ferris
Dr. and Mrs. Lincoln E. Field
Dr. Martin N. Fineman
Dr. Ralph T. Fireoved
Dr. Dana D. Ford
Dr. Donald C. Ford
Dr. Lorraine A. Fournier
Dr. Roland B. Fowler
Dr. Wayne J. Fowles
Dr. Norman T. Freid
Dr. Charles M. Frumerie
Dr. John H. Fudens
Dr. Kenneth R. Gadd
Gales Ferry Animal Hospital
Dr. John M. Gambardella
Dr. Stanley Glick
Dr. Lewis A. Goldfinger
Dr. Tevis M. Goldhaft
Dr. Norman H. Goldstein
Dr. Grace J. Goodrich
Dr. Edward I. Gordon
Dr. Ferris G. Gorra
Dr. James A. Gourlay
Dr. Edward Grano, Jr.
Dr. R. S. Graves 
Dr. Arthur E. Greiner 
Dr. Harris H. Groten 
Dr. Martin A. Gruber
Dr. Marguerite B. Gulick
Dr. William C. Gulick
Dr. George E. Hahn
Dr. Richard L. Hall
Dr. R. C. Hallock
Dr. Ganapathirao Harish
Dr. Howard Harmon
Dr. Richard A. Hartkopf
Dr. Raymond S. Hayes
Dr. Max Helfand
Dr. Richard P. Henry
Dr. William H. Herbold III
Dr. Douglas R. Hergren
Dr. John M. Herrmann
Dr. Clair M. Hibbs
Dr. Jerome B. Higgins
Dr. William P. Higgins
Dr. Richard L. Hill
Hillsborough Veterinary Hospital
Dr. Leslie S. Hirsch
Dr. Robert F. Hirt
Dr. Courtland R. Howard
Dr. Nathan Z. Howard
Dr. Samuel F. Huber
Dr. John J. Huckle
Dr. Peter W. Humphrey
Dr. Jay D. Hyman
Dr. John L. Jackson
Dr. Walter C. Jaworski
Dr. Richard B. Jogodnik
Dr. Dan E. Johns
Dr. Roger K. Johnson
Dr. Herbert Jonas
Dr. Robert E. Jones
Dr. Donald E. Kahn
Dr. Robert F. Kahrs
Dr. Abe B. Kamine
Dr. D. Evan Kanouse
Dr. John J. Kazmierczak
Dr. John W. Kendrick
Dr. Frederick H. Kent
Dr. Sydney M. Kessler
Dr. Richard A. Kester
Dr. Kenneth L. Kiehle
Dr. Gertrude F. Kinsey
Dr. Frank Klimitas
Dr. Harold Kopit
Dr. and Mrs. Barry N. Kopp
Dr. Moe Kopp
Dr. Leo Kotchek
Dr. Thomas L. Kowalchick
Dr. Malcolm A. Kram
(In memory of Dr. Thomas F. Tanneberger) 
Dr. Leonard D. Kreger 
Dr. Arthur I. Kronfeld 
Dr. Joel N. Kutz 
Dr. Karen Lafky 
Dr. Chester J. Lange 
Dr. William E. Lansing 
Lash Veterinary Associates, Inc.
Dr. John C. Laurie
Dr. John R. Leahy
Dr. Allan A. Leventhal
Dr. Bernard G. Levine
Dr. George Levy
Dr. Norman F. Lewis
Dr. Bernard Lipman
Dr. Rebecca G. Lloyd
Dr. Robert A. Lopez
Dr. Andrew Love
Dr. Jonathan B. Luber
Dr. Robert E. Lynk
Lynn Animal Hospital
Dr. Robert M. Lynn
McBride Small Animal Hospital
Dr. John F. McCarthy
Dr. James G. McClure
Dr. Timothy McKenna
Dr. W. Kenneth McKersie
Dr. Mac H. McMillan
Dr. Robert V. Manning
Dr. Donald B. Martin
Dr. John J. Martin
Dr. V. J. Martinisi
Dr. George E. Maurice
Dr. Robert A. Mavian
Dr. John W. Meadows
Dr. David V. Medic
Dr. Henry W. Melius
Dr. Thomas W. Melius, Jr.
Dr. Alan S . Meyer
Dr. Louis W. Mick
Middletown Veterinary Hospital
Dr. Donald E. Mielke
Dr. Robert K. Milkey
Dr. Alexander J. Miller
Dr. Eugene G. Miller
Dr. Michael H. Milts
Dr. Grayson B. Mitchell
Dr. Jeffrey S. Moak
Dr. Calvin Moon
Dr. Lee A. Morgan
Dr. Thomas M. Mowdy
Dr. Clifford G. Muddell
Dr. Thomas C. Murray
Dr. Paul J. Myers
Dr. Jolene Nagakura
Dr. Alan Nathanson
Dr. Harold C. Neibert
Dr. Carl D. Nelson
Dr. Tomas Alan Neuzil
Dr. Harry S. Newman
Dr. Louis O. Nezvesky
Northside Animal Hospital
Dr. Robert E. Norton
Dr. Ronald A. Noseck
Dr. Robert W. O 'Brien
Dr. James R. O'Connor, Jr.
Dr. Roy H. Ohlhorst 
Olde Towne Animal Hospital 
Dr. Reid J. Oliver 
Dr. James K. Olson
Dr. Herbert I. Ott
Overland Pet Clinic
Dr. Andrew Ozdy
Dr. Joseph E. Paddock
Dr. Raymond G. Pahle
Dr. Ants Pallop
Dr. Lynn G. Palmer
Dr. Philip T. Parker
Park-W ise Animal Hospital
Dr. Mike A. Paul
Dr. Jerome Payton
Dr. S. L. Pearl
Dr. Donald E. Peddie
Dr. Jam es F. Peddie
Dr. Linda Reeve Peddie
Dr. Emil E. Perona
Dr. Thomas R. Pescod
Dr. Earle N. Peterson
Dr. Roy H. Peterson
Dr. Russ Petro
Dr. Thomas H. Pettit
Dr. Michael L. Podolin
Dr. L. Richard Poggi
Dr. and Mrs. Roy Van Horn Pollock
Dr. Carleton W. Potter
Povar Animal Hospital
Dr. Ralph Povar
Dr. Don C. Powell
Dr. C. Barry Quinn
Dr. Harry Radcliffe
Dr. Franklin W. Rapp
Dr. Jack O. Rasmusson
Red Bridge Animal Clinic
Dr. Donald D. Reeser
Dr. Martin Reiter
Dr. Joseph P. Renaldo
Dr. Andrew S. Ritter
Dr. Jam es Robbin
Dr. Stewart R. Rockwell
Dr. Jay Rogoff
Dr. R. Gary Roop
Dr. Bernard W. Rosen
Dr. Jam es H. Rosenberger
Sacram ento Animal Medical Group, Inc.
Dr. Arnold K. Sam ter
Dr. R. Sauer
Dr. Jam es R. Saunders, Jr.
Dr. Jerem iah N. Sbarra 
Dr. Judith L. Scanlan 
Dr. Albert Schaffer 
Dr. Harold G. Scheffler 
Dr. Louis C. Schimoler 
Dr. Milton D. Schmutz 
Dr. Ralph S. Schoem ann 
Dr. Donald E. Schw artz 
Dr. Stephen H. Schwirck 
Dr. George H. Scott 
Dr. Frank A. Serra 
Shaker Veterinary Hospital 
Dr. Martin P. Shapiro 
Col. Louis L. Shook
Dr. Alan G. Shriro 
Dr. Joseph G. Shute
(In memory of Robert F. Way) 
Dr. Susan Siegel 
Dr. Morris Siegel 
Dr. Eric W. Simmons 
Dr. Allan Simon 
Dr. Norman Simon 
Dr. F. A. Simpson 
Dr. R. J. Slating 
Dr. Alcott L. Smith 
Dr. Avery L. Smith 
Dr. Ernest K. Smith 
Dr. Lewis L. Smith 
Dr. Glen D. Snell, Jr.
Dr. Donald Snyder
Dr. R. J. Sofarelli
Dr. Gerald Som ers
Dr. Brian Sorrell
Dr. John Speciale
Springville Animal Hospital
Stafford Veterinary Hospital
Dr. Edward F. Steinfeldt
Dr. Anton M. Stenzler
Dr. Margaret A. Stern
Dr. Robert S. Stoll
Dr. Richard L. Stone
Dr. Robert D. Strand
Dr. John J. Strickler
Dr. Hugh P. Studdert
Dr. William A. Sumner, Jr.
Susitna Valley Veterinary Clinic
Dr. Donald A. Swart
Dr. William D. Swartz
Dr. Gerald K. Sykes
Dr. Stephen M. Tagg
Dr. Frank J. Tanneberger
Dr. B. Dale Tarr
Dr. Edward M. Taylor
Dr. Robert D. Taylor, Jr.
Dr. Joseph A. Thomas 
Dr. Robert W. Thomas 
Dr. Roger C. Thompson, Jr.
Dr. Susan M. Thompson 
Dr. Carvel G. Tiekert 
Dr. Gerald Tobias 
Dr. Elizabeth F. Trainor 
Dr. Billy R. Trimmier 
Dr. Allen J. Tucker 
Dr. Edgar W. Tucker 
Dr. Michael J. Tulman 
Dr. Louis Tumolo, Jr.
Dr. Robert W. Turner
Dr. Calvin B. Umble
Dr. Thurman C. Vaughn, Jr.
Dr. George D. Vineyard
Dr. Allen A. Vogel
Dr. Lucy Volpini
Dr. Donald B. Wade
Dr. Trudy L. Wade
Dr. Robert M. Wainwright
Dr. Jonathan P. Walker
Dr. Lee A. Wallace
Dr. Kerry W. Washburn
Watertown Animal Hospital
Dr. Lewis E. Watson
Dr. David G. W ebster
Dr. Donald E. Webster
Dr. Susan J. Weinstein
Dr. Raymond A. Weitkamp
Dr. Robert O. Wente
Dr. William J. Westcott
West Mountain Animal Hospital
Dr. Jam es R. Wheaton
Dr. Robert P. Whitaker
Dr. John W hitehead
Dr. George D. W hitney
Dr. Kenneth R. Wilcox
Dr. Arthur N. Wilder
Dr. Ernest H. Willers
Dr. Jack Wilson
Dr. Michael A. Wing
Dr. Edward P. Winnick
Dr. Erwin B. Winokur
Dr. Stanley A. Witzel, Jr.
Dr. David A. Wolf 
Dr. Robert Wolfe 
Dr. Leo A. Wuori 
Dr. Gary Yarnell 
Dr. Isidor Yasgur 
Dr. Robert M. Zemel 
Dr. Charles G. Ziegler 
Dr. Robert Brian Ziemer 
Dr. Irving Zimmerman 
Dr. Theodore Zimmerman 
Dr. William E. Zitek 
Dr. William J. Zontine 
Dr. Harold M. Zweighaft 
Dr. Carl L. Zymet

Clubs Admiral Perry Obedience Training Club 
Afghan Hound Club of America, Inc.*
Afghan Hound Club of California 
Afghan Hound Club of Greater Houston, Inc. 
Afghan Hound Club of Hawaii 
Afghan Hound Club of Northeast Florida 
Airedale Obedience Club of Southern 
California
Albuquerque W hippet Fanciers Association 
American Belgian Tervuren Club 
American Bouvier des Flandres Club, Inc. 
American Boxer Club, Inc.*
American Brittany Club, Inc.*
American Bullmastiff Association, Inc. 
American Pomeranian Club, Inc.*
American Sealyham Terrier Club, Inc.
Ann Arbor Dog Training Club, Inc.
Anne Arundel Kennel Club, Inc.*
Antioch Kennel Association^
Atlantic States Briard Club*
Austin Bulldog Club
Australian Terrier Club of America
Badger Golden Retriever Club, Inc.
Basset Hound Club of British Columbia 
Basset Hound Club of Greater Detroit, Inc. 
Baton Rouge Kennel Club*
Bellfontaine All-Breed Kennel Club, Inc. 
Bennington County Kennel Club, Inc.*
Berks County Kennel Club 
Bloomington Obedience Training Club 
Boomer Boxer Club, Inc.
Boxer Club of Oklahoma, Inc.
Boxer Club of Western New York 
Brevard Kennel Club*
Bulldog Club of America 
Bulldog Club of Connecticut 
Bulldog Club of Northern California 
California Rare Breed Dog Association* 
Carolina Dog Training Club, Inc.*
Catonsville Kennel Club, In c .t 
Cavalier Doberman Pinscher Club*
Central Florida Kennel Club, Inc.*
Central Illinois Shetland Sheepdog Club 
Central Jersey Beagle Club 
Central New Jersey Chapter of the Owner 
Handler Association of America*
Central Ohio Kennel Club, Inc.
Central States Collie Club*
Champaign Illinois Kennel Club 
Channel City Kennel Club, Inc.
Chapparral Bulldog Club, Inc.
Charleston Kennel Club, Inc.}:
Chem ung County Federation of Sportsm en s 
Club*
Chesapeake Kennel Club 
Cheshire Kennel Club, Inc.
•Gave $100-$499 since January 1, 1980. 
tG av e  $500~$999 since January 1, 1980. 
JG av e $1,000 or more since January 1, 1980.
Chicagoland Belgian Sheepdog Club 
Chicagoland Shetland Sheepdog Club 
Cleveland Animal Protective League* 
Cleveland Shetland Sheepdog Club 
Coastal Crescent Kennel Club 
Cobequid Dog Club
Cocker Spaniel Club of Rhode Island, Inc. 
Collie Club of Central New York, Inc.
Collie Club of Greater New York*
Collie Club of Hawaii, Inc.
Collie Club of Southern W isconsin, Inc.* 
Columbia Kennel Club*
Columbiana County Kennel Club, Inc.
Conejo Kennel C lubt 
Connecticut Terrier Club 
Connecticut Valley Siberian Husky Club 
Cook Inlet Kennel Club 
Coulee Kennel Club, Inc.
Cudahy Kennel Club 
Dachshund Club of America, Inc.
Dachshund Club of the Great Lakes 
Davenport Dog O bedience Club*
Dayton County Kennel Club 
Deep South All Breed Obedience Training 
Club
Delaware Valley Yorkshire Terrier Club, Inc. 
Del-O tse-N ango Kennel Club, Inc.
Delta Association of Beagle Clubs*
Des Moines Kennel Club, In c .t 
Devon Dog Show  Association, In c .t 
Doberman Pinscher Club of Missouri*
Dog Owners Educational League, Inc.*
Dog Owners Training Club of Maryland 
Durham Kennel Club, Inc. *
Edwardsville Illinois Kennel Club, Inc.*
Elm City Kennel Club, In c .t 
Elmira Kennel Club, In c .t 
El Paso German Shepherd Dog Club, In c .t 
Dan Emmett Kennel Club, Inc.*
Empire Kerry Blue Terrier Club 
(In honor of Dr. Harold Kopp)
Enchanted Poodle Club 
Endless M ountains Kennel Club 
English Cocker Spaniel Club of Southern 
California 
Evergreen Golden Retriever Club 
Finger Lakes Kennel Club, In c .t 
Flathead Valley Kennel Club 
Fond Du Lac County Kennel Club 
Fredericton Kennel Club 
Fun-Tier Kennel Club of Greater Killeen 
Garden State Siberian Husky Club, Inc. 
Gateway Beagle Club 
Germ an Shepherd Dog Club of Fort 
Lauderdale, Inc.
Germ an Shepherd Dog Club of Greater 
W ashington, D .C ., Inc.
German Shepherd Dog Club of Louisiana, Inc 
German Shepherd Dog Club of San Diego 
County, Inc.
German Shorthaired Pointer Club of Idaho
Germ an Shorthaired Pointer Club of 
Nebraska, Inc.
Germ an Wirehaired Pointer Club of Northern 
California 
Glendale Beagle Club, Inc.
Greater Clark County Kennel Club, Inc. 
Greater Fort Myers Dog Club, In c .t 
G reater Lowell Kennel Club, Inc.
Greater Milwaukee Poodle Club, Inc.
Greater Muskegon Kennel Club 
Greater New York Bichon Frise Fanciers, Inc. 
Greater Ocala Dog Club, In c .t 
Greater St. Louis Training Club, Inc.
G reater Toledo Obedience Training Club, Inc. 
Great Lakes English Springer Spaniel Breeders 
Association 
Greeley Kennel Club 
Greenspring Poodle Club 
Greenville Kennel Club*
Harrisburg Kennel Club}
Houston English Springer Spaniel Club 
Idaho Capital City Kennel Club, Inc.* 
Interlocking Shetland Sheepdog Club of 
M onee, Inc.
Irish Setter Club of Albuquerque, Inc.
Irish Wolfhound Club of Am erica}
Iroquois Germ an Shepherd Dog Club 
Jefferson City Missouri Kennel Club*
Jersey Hills Germ an Shepherd Dog Club* 
Junior Collie Club of Central New York 
Jupiter-Tequesta Dog Club, Inc.*
Kenilworth Kennel Club of Connecticut, Inc.
Kennel Club of Buffalot
Kennel Club of Freeborn County, Minnesota
Kennel Club of Northern New Jersey, In c .t
Kennel Vet Corporation
Kenosha Kennel Club, Inc.*
Kerry Blue Terrier Club of Hawaii 
Keystone English Springer Spaniel Club* 
Knockross Kennels 
Kokomo Kennel Club, Inc.*
Labrador Retriever Club of Albuquerque, Inc. 
Labrador Retriever Club of San Antonio 
Lake Eustis Kennel Club, Inc.
Land O Lincoln Collie and Sheltie Club 
Lehigh German Shepherd Dog Club 
(In honor of Dr. Clifford G. Cummings) 
Lehigh Valley Kennel Club, Inc.*
Lone Star Schipperke Club*
Long Island Chapter of the Owner Handler 
Association of America, Inc.
Los Alamos Dog Obedience Club, Inc.
Lower Bucks Dog Training Club, Inc.*
Lower Camden County Dog Training Club 
Luzerne Dog Training Club*
Maine Retriever Trial Club, Inc.
Marion Kennel Club, Inc.*
M attaponi Kennel Club 
Medina Kennel Club, In c .}
Metropolitan Bench Beagle 
Association
Miami Valley Labrador Retriever Dog Club 
(In honor of Dr. Lonnie Davis)
M id-Atlantic Irish Wolfhound Club 
Middlesex County Kennel Club* 
M id-Hudson Kennel Club, Inc.
(In honor of Dr. John W. Whitefield) 
M idwest Field Trial Club 
Milwaukee Bulldog Club 
Miniature Pinscher Club of America, Inc.* 
Miniature Pinscher Club of Greater Los 
Angeles
Miniature Schnauzer Club of New York, Inc. 
M inneapolis Kennel Club, Inc.
M innesota Field Trial Association, Inc. 
Mississippi State Kennel Club, Inc.*
M ohawk Beagle Club, Inc.
M ohawk-Hudson Germ an Shepherd Dog 
Club, Inc.
M onroe Kennel Club, In c .t 
M ontgom ery Kennel Club, Inc.
Monticello New York Kennel Club, Inc. 
Nashville Kennel Club, In c .}
Nassau Dog Training Club, Inc.
National Capital Area Great Pyrenees Club 
National Capital Area Lhasa Apso Club 
New Brunswick Kennel Club, Inc.* 
Newfoundland Dog Club of Manitoba 
New Jersey Beagle Club 
New Jersey Boxer Club, Inc.
New Mexico Dachshund Club, Inc. 
N ew -Pen-D el Newfoundland Club 
(In honor of Dr. Richard Coburn)
Newton Kennel Club 
Newtown Kennel Club, Inc.*
Northeastern Illinois Norwegian Elkhound 
Association, Inc.
Northern California W hippet Club 
(In memory of Mr. Tom Leone) 
N orthwestern Connecticut Dog Club* 
Norwegian Elkhound Association of 
Southern California*
Norwich and Norfolk Terrier Club*
Oak Ridge Kennel Club 
O bedience Dog Training Club of 
Waterbury, Inc.
Obedience Training Club of Hawaii*
Old Dominion Kennel Club of Northern 
Virginia, Inc.*
Old English Sheepdog Club of 
San Diego County 
Olympic Kennel Club, Inc. *
Oneida Valley Kennel Club, Inc.
(In memory of Mrs. Anita Pitcher)
Orange Empire Dog Club, Inc.*
Ox Ridge Kennel Club*
Palmetto O bedience Training Club, Inc. 
Palm Valley Kennel Club, Inc.
Panhandle Kennel Club of Texas, Inc.* 
Patroon Dog Training Club, Inc.*
Patuxent River Kennel Club*
Paw in Hand Dog Training Association, Inc.
Pekingese Club of Central California 
Pembroke Welsh Corgi Club of America, Inc.* 
Penobscot Valley Kennel Club*
Perkiomen Valley Kennel Club, Inc.
Pike's Peak Collie Club 
Plainfield Kennel Club, In c.t 
Pocono Mountain Kennel Club, Inc.t 
Poodle Club of Southeast Michigan, Inc.
Port Chester Obedience Training Club, Inc.* 
Prairie Path Bearded Collie Club 
Providence County Kennel Club, Inc.*
(In honor of Dr. Pat Ader)
Pug Dog Club of Greater New York 
Puget Sound Pomeranian Club 
Putnam Kennel Club, Inc.*
Quad Cities Afghan Hound Club 
Q ueen City Dog Training Club, Inc.
William G. Radell, Sr. Memorial Trophy Fund 
Rhode Island Kennel Club*
Rhode Island Lhasa Apso Club 
(In honor of Dr. Pat Ader)
Richland County Kennel Club, Inc.
Richmond Dog Obedience Club, Inc.
River City Kennel Club
Rockingham County Kennel Club, Inc.*
Rombout Hunt
Rottweiler Club of Greater Detroit*
Sacramento Kennel Club 
Sagebrush Beagle Club 
Sahuaro State Kennel Club*
St. Bernard Club of Am ericat 
St. Bernard Club of Greater Buffalo 
St. Hubert Kennel Club, Inc.
St. Lawrence Valley Dog Club, Inc.* 
Sammam ish Kennel Club, Inc.*
Samoyed Club of Orange County, Inc. 
Sandusky Kennel Club*
San Jacinto Kennel Club*
Santa Anna Valley Kennel Club, In c.t 
Santiago Shetland Sheepdog Club, Inc.
Saucon Valley Boxer Club 
Saw Mill River Kennel Club, Inc.
Scott County Kennel Club, Inc.
Scottish Terrier Club of Michigan 
Shetland Sheepdog Club of Southern Nevada* 
Shoreline German Shepherd Clubt 
Shreveport Kennel Club*
Siberian Husky Club of Greater 
Milwaukee, Inc.
Silver Bay Kennel Club of San Diego*
Smoky M ountain Siberian Husky Club 
Soft Coated W heaten Terrier Club of 
Chicagoland 
Som erset County Dog Obedience Club, Inc. 
Som erset Hills Kennel Club, In c .t 
Sooner State Kennel C lubt 
Southeastern Iowa Kennel Club, Inc.* 
Southern California Collie Club 
Southern Colorado Kennel Club*
Southern Maryland St. Bernard Fanciers 
Association
South Jersey Kennel Club
South Shore Dog Training Club, Inc.
South Side All Breed Dog Training Club, Inc. 
South Texas O bedience Club 
South W indsor Kennel Club, Inc.
Stark Beagle Club, Inc.*
Suffolk County Beagle Club, Inc.
Su-M ac Cairn Terrier Club 
Susque-N ango Kennel Club, Inc.*
Sussex Hills Kennel Club, Inc.*
Tibetan Terrier Club of Northern California 
Tidewater Kennel Club of Virginia, Inc.* 
Toledo Bulldog Club, Inc.
Tonawanda Valley Kennel Club, Inc.*
(In memory of Mrs. Mary Gannon)
Trenton Kennel C lubt 
Tri-City Kennel Club, Inc.
Trinity Valley Cairn Terrier Club*
Truckee Meadows Dog Training Club, Inc. 
Twin Colonies Old English Sheepdog 
Club Inc.
Ulster Dog Training Club, Inc.*
(In honor of Dr. Jam es F. Cone, Jr.)
Umpqua Kennel Club, Inc.
Upper Marlboro Kennel Club*
Upper Snake River Valley Dog Training Club 
Valle del Sol Basset Hound Club*
Valley of the Sun Boston Terrier Club 
Vegas Valley Dog O bedience Club 
Victoria City Kennel Club 
Virginia Kennel Club, Inc.*
Wallkill Kennel Club, In c .J 
W atchung Mountain Poodle Club, Inc.
(In honor of Dr. Jam es Dorney and Dr. 
Susan Tobias)
W aukesha Kennel Club, Inc.*
Weimaraner Club of Albuquerque 
Western Reserve Old English Sheepdog Club 
West Highland White Terrier Club of Greater 
Denver, Inc.
West Highland White Terrier Club of Western 
Pennsylvania 
Wichita Kennel Club, Inc.
Windy City Dog Training Club 
Winnebago Labrador Retriever Club* 
W inston-Salem  Dog Training Club, Inc.* 
Wolverine Dog Training Club, Inc.
Wyoming Valley Beagle Club 
Yankee Weimaraner Club, Inc.
Yorkshire Terrier Club of Greater 
Los Angeles, Inc.*
Yorkshire Terrier Club of Northern 
California, Inc.*
Yucca German Shorthaired Pointer Club
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